. Alterations and expression of hub genes in 360 patients with hepatocellular carcinoma from the cBioPortal database. (A) OncoPrint schematic of the alterations in HDAC2, HDAC3, SHC1, RAC1, IGF1R and CBL occurred in 7, 11, 21, 12, 11 and 6% of cases, respectively. (B) Expression heatmap of the hub genes. Blue indicates downregulation and red indicates upregulation. HDAC, histone deacetylate; SHC1, SHC-transforming protein 1; RAC1, Ras-related protein Rac1; IGF1R, insulin like growth factor 1 receptor; CBL, E3 ubiquitin-protein ligase CBL.
. OS curves of 360 HCC cases with or without alterations of hub genes from the cBioPortal database. OS curve of HCC cases based on (A) HDAC2 alteration (log rank P=0.0213), (B) HDAC3 alteration (log rank P=0.373), (C) SHC1 alteration (log rank P=6.153x10 -3 ), (D) RAC1 alteration (log rank P=0.0144), (E) IGF1R alteration (log rank P=0.474) and (F) CBL alteration (log rank P=0.298). OS, overall survival; HCC, hepatocellular carcinoma; HDAC, histone deacetylate; SHC1, SHC-transforming protein 1; RAC1, Ras-related protein Rac1; IGF1R, insulin like growth factor 1 receptor; CBL, E3 ubiquitin-protein ligase CBL. Figure S3 . DFS curves of 360 HCC cases with or without alterations of hub genes. DFS curves for HCC cases based on (A) HDAC2 alteration (log rank P=6.488x10 -3 ), (B) HDAC3 alteration (log rank P=0.709), (C) SHC1 alteration (log rank P=0.0347), (D) RAC1 alteration (log rank P=0.516), (E) IGF1R alteration (log rank P=6.991x10 -3 ) and (F) CBL alteration (log rank P=0.0827). DFS, disease-free survival; HDAC, histone deacetylate; SHC1, SHC-transforming protein 1; RAC1, Ras-related protein Rac1; IGF1R, insulin like growth factor 1 receptor; CBL, E3 ubiquitin-protein ligase CBL. Figure S4 . Splicing events of 2 hub genes. (A) Alternative splicing of SHC1-7856-AA was significantly decreased in HCC (P<0.0001). In the code SHC1-7856-AA, SHC1 is the gene symbol, 7856 denotes the order number of the splicing event in the dataset and AA indicates the type of splicing. (B) Alternative splicing of RAC1-78720-ES was significantly increased (P=0.0253) in HCC. AA, alternative acceptor; ES, exon skipping; SHC1, SHC-transforming protein 1; RAC1, Ras-related protein Rac1; HCC, hepatocellular carcinoma. 
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